Introduction
As is well recognized, sintering is defined as adhesion of powder particles by their surfaces when the specimen is heated up to a certain temperature below the melting point of the substance and placed under pressure in most cases (for example, . Although this phenomenon is widely utilized in ceramic and other industries to produce molded products from pulverized materials, the mechanism of the adhesion of particles has not fully been eluci dated.
In view of the academic interest in polycrystalline materials as well as those industrial applications, however, it is necessary to perform accurate microscopic and submicroscopic investigations into sintered materials, perhaps those with simple structures, and to obtain certain clues to the solution of this problem.
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This study was initiated with the above object in mind and magnesium oxide was chosen as the material for the investigation .
The compound, which is given the mineral name periclase , is a cubic crystal having the lattice constant a0=4 .213 A and the structure has been determined as of the NaCl type . This oxide is not only simple in its structure but also a common raw material for producing refractory products through sintering , thus particularly suitable for the present survey. There have been a number of crystallographic and technical reports on this crystal, but we can mention only a few as far as its properties in connection with sintering and solid-state reactions are concerned (Quirk, 1959; Carter, 1961; Daniels, et al., 1962) .
As described in the following, the present study is composed of microscopic observations and X-ray diffraction experiments on sintered magnesium oxide and the results believed to be fundamental for the interpretation of the mechanisms of sintering in general have been obtained. On the sintering mechanisms of magnesium oxide Table  2 . Table 2 . Specimens for heating experiments.
Microscopic observations
Sections for microscopic observations were prepared directly from the specimens of Series A, B, and C, and after cemented with a plastic material from the specimens of Series D.
Among the specimens in Series A, the average grain size in creases from about 0.04mm in A-2 to about 0.1mm in A-6, and the grain-growth advances with the progress of sintering as seen in Fig. 3 .
Microphotographs of the specimens in Series B and C are examplified in Fig. 4 and 5 respectively. The difference between these two series lies only in the grain size of larger particles, and accordingly the same tendencies are noticed in these photographs.
The salient feature in common between these two series is that small particles, which take a matrix-like appearance in the pho tographs, start growing as sintering proceeds, thus leaving vacancies here and there as noticed in B-5 and C-5 for example. Finally, when On the sintering mechanisms of magnesium oxide the growth develops to such an extent as to form crystals comparative in size with the existing larger particles, the sintered mass becomes composed of crystals more or less similar to one another in size as in B-6 in Fig. 4 and C-6 in Fig. 5 (Ito, 1949 (Ito, , 1950 . The first three lines, Nos. 1, 2, and 3, were assigned the indices 100, 010, and 001 respectively.
Then, pairs were sought on either side of the imaginary lines derived by the above three, but this was not successful. As the next step, one of these three lines was assumed to correspond to a multiple of the primitive reciprocal vector of its direction, and a relation was found as follows when No. 3 was assumed to be 002, Thus, the Q-value for 001 was taken to be 283.5, the average between the above two. No further development was however possible provided the Q-values other than Q3 and Q10 were kept intact. Examination was then carried out to take some of the Q-values for multiple ones, and an attempt, with the assumption for Q2/4 and Q4/4 to correspond to the primitive reciprocal vectors in the respec tive directions, was found to yield the following relations: 
